Abstract Uterine epithelioid angiosarcomas are extremely rare; only 24 cases have been documented worldwide. We present a unique case of cardiac and gingival metastases developing 4 years after total abdominal hysterectomy with bilateral salpingo-oophorectomy for primary uterine epithelial angiosarcoma. Initial treatment remains total abdominal hysterectomy with bilateral salpingo-oophorectomy. Limited distant metastases may be surgically resected in selected cases in order to improve quality of life or to prevent sudden death in untreated patients. Optimal chemotherapy regimens must be determined.
Introduction
Epithelioid angiosarcoma was first described in 1864 by Klob [1] . It can arise from any blood or lymph vessels and most commonly occurs on the face and scalp and is linked to chronic lymphedema and previous irradiation [2] . It accounts for less than 2% of all sarcomas [3] . In the uterus, epithelioid angiosarcomas are extremely rare; only 24 cases have been documented worldwide [4, 5] .
Metastases of uterine epithelioid angiosarcomas are poorly described in the literature. Here, we report the first case of cardiac metastasis arising from epithelioid angiosarcoma of the uterus 4 years after total abdominal hysterectomy with bilateral salpingo-oophorectomy. Successful resection of gingival metastasis is also reported.
Case report
The patient's oncological history dates back to a very early age. At just 2.5 years of age, she underwent surgical resection of a liposarcoma from the hip. Local recurrence was observed 1.5 years later, and surgical resection was followed by external radiotherapy. No metastatic lesions were identified. Unfortunately, no information is available on the timing or administered doses.
The patient then had an unremarkable medical history until the age of 58, when she presented with chronic cystitis and progressive abdominal discomfort. A large uterine tumor was diagnosed. Because of the considerable volume of the initial tumor, she underwent total abdominal hysterectomy and bilateral salpingo-oophorectomy. The uterine weight was 2,500 g. Histological examination of the uterus revealed a normal endometrium and normal adnexa on both sides. The uterine corpus was the site of the primary tumor. Histology, shown in Fig. 1a (low power magnification) and b (high power magnification), revealed irregular anastomotic vascular channels. Neoplastic cells had a pleomorphic vesicular nucleus with a prominent nucleolus and showed mitotic activity. The lesion was identified as an epithelioid angiosarcoma of the uterus. CD31 (Fig. 1c) was strongly immunolabeled in all neoplastic cells and CD34 (Fig. 1d) in most neoplastic cells, while von Willebrand factor (Fig. 1e) was only faintly detected in some neoplastic cells. Cytokeratin (Fig. 1f) was immunolabeled in many neoplastic cells using the AE1-AE3 antibody mixture.
Bone metastasis in L2 and pulmonary lesions were also detected, and the patient underwent palliative adjuvant chemotherapy based on ifosfamide and doxorubicin (four regimens) associated with zoledronic acid. After two regimens, she presented with periodontal ulceration of the upper maxilla. Upon completion of the chemotherapy, the bone and pulmonary metastases were found to have regressed, but not the upper maxillary ulceration. The patient, therefore, underwent surgical resection of the maxilla, and histopathological examination (Fig. 2) revealed an angiosarcomatous growth beneath the squamous epithelium at the edge of the ulcer. One and a half years after the end of chemotherapy, chest and abdominal tomography confirmed the absence of recurrence. Bone scintigraphy showed stability of the lumbar spine, particularly L2, over a period of 4 years.
At the age of 62, the patient presented with hyperthermic syndrome associated with hyperleukocytosis (22,000/μl). A positron emission tomography scan revealed hyperfixation at the level of the superior pole of the left kidney and right cardiac ventricle. Cardiac echography was normal, and left adrenalectomy was performed. Histopathological examination did not evidence any neoplastic lesions, so immunohistochemical analysis was not carried out. The patient then received corticotherapy, and close follow-up was proposed. Two weeks later, she presented with dyspnea and distal cyanosis, and pulmonary scintigraphy showed bilateral embolism. Thoracic tomography revealed a mass inside the right atrium. Cardiac echography confirmed the presence of a 45-mm mass growing from the right atrial wall and obtruding the superior vena cava.
Because of the persistence of normal cardiac function and rapid development of the lesion, excisional surgery was proposed. After open heart surgery, a necrotic mass measuring 45 mm was observed issuing from the right wall of the right auricle (Fig. 3) . En bloc excision and complete reconstruction of the right atrium using equine pericardium were performed. Histopathological findings (Fig. 4) showed endocardial aggregates of proliferating pleomorphic cells with central necrosis and confirmed the presence of cardiac metastasis of angiosarcomatous origin.
Unfortunately, during close postoperative follow-up, the patient developed acute severe right cardiac failure, complicated by refractory venous stasis and liver and kidney failures, and subsequently died. A recurrent pulmonary embolism was suspected.
Discussion
The 5-year relative survival rate for all uterine sarcomas is 43.5% (95% confidence intervals: 42.0-44.9) [6] . Uterine sarcomas other than leiomyosarcomas and endometrial [4] and Cardinale et al. [5] , only 24 cases of uterine angiosarcoma have ever been published in the English-speaking literature. Since routine immunohistochemical investigation was introduced in the early 1980s, only 15 cases [4, 5, [7] [8] [9] [10] [11] [12] [13] [14] [15] have been documented using this technique in addition to morphological analysis. In the case we describe, angiosarcoma was microscopically identified by the freely anastomosing vascular channels, but also by positive immunohistochemical staining for endothelial cell antigens such as CD31, CD34, and von Willebrand factor. The same observations were made of both the gingival and cardiac metastases.
In Table 1 , we present the last 16 cases of primary uterine angiosarcoma diagnosed by morphology and immunohistochemistry. We deliberately did not take into account cases reported before the early 1980s because of the absence of routine immunohistochemistry [7] . Ninety-three percent (n=15/16) of patients were peri-or postmenopausal at the time of diagnosis. One patient was only 35 years of age [5] , but no data are available on her evolution after surgery. In this case, the prognosis was very poor due to the reported presence of malignant cells in omental nodules and cytology fluid smears from pelvic irrigation and pleural effusions.
According to the literature, the prognosis of uterine angiosarcomas is very poor, with a median survival of just 13.5 months (Table 1) . Small tumors [9, 12] appear to have a better prognosis. This view is upheld by Schammel and Tavassoli [12] , who strongly believe that the endocavitary growth pattern might be considered a favorable prognostic factor. They previously reported a case of a patient still alive more than 3 years after a diagnosis of angiosarcoma, which is the only case of uterine angiosarcoma exhibiting an exophytic polyp rather than diffuse neoplastic infiltration of the myometrium. This is not supported by our findings, however. Our patient presented with diffuse myometrial infiltration of a 2,500-g uterus, and she survived for more than 4 years. Since we have no further information about the evolution of the cases described by Quinonez et al. [9] (>47 months' survival at the time of the case report) and Schammel et al. [12] (>36 months' survival at the time of the case report), our patient, having survived for 53 months, shows the longest overall survival observed after treatment of primary uterine angiosarcoma to date. This may have TAH total abdominal hysterectomy, BSO bilateral salpingo-oophorectomy, LN pelvic lymphadenectomy, NA not applicable been due to the chemotherapy administered, but no other data are available in the literature on the impact of four regimens of ifosfamide and doxorubicin. Complete surgical resection is generally accepted as the primary treatment in the literature. Olawaiye et al. [4] recommend total abdominal hysterectomy with bilateral salpingo-oophorectomy, as well as surgical excision of all macroscopic lesions observed in the peritoneal cavity. There are no data supporting routine pelvic or para-aortic lymphadectomy at the time of surgery. Indeed, no lymph node involvement has ever been reported, even in case of extensive peritoneal spread [9, 10, 14] . This is corroborated by histological findings, which show a strong tendency toward proliferation by hematogenous metastasis.
Olawaiye et al. [4] report that adjuvant chemotherapy may be of benefit in case of uterine angiosarcoma. Of patients (Table 1) who received adjuvant chemotherapy, 50% (n=3/6) were still alive more than 12 months after treatment (Table 1) . Of those who did not receive chemotherapy, only 11% (n=1/9) survived after treatment. Moreover, the surviving patient was reported to have an angiosarcoma in a 5-cm intrauterine polyp, without transmural myometrial invasion [12] . These authors [4] were the only ones to use antiangiogenic agents associated with chemotherapy and, at the time of the publication, had achieved more than 12 months' survival in one of their patients. However, due to the disparity of chemotherapeutic regimens utilized, drug choice must be individually tailored.
On the subject of pelvic irradiation, the literature remains inconclusive. In Table 1 , it is shown that 40% (n=2/5) of patients with pelvic irradiation were still alive 6 months after publication of the case report, compared to 70% (n=10) of those without irradiation. Based on these data, pelvic irradiation does not appear to offer any benefits.
Metastases of uterine angiosarcomas are poorly described. Mendez et al. [14] and Medina et al. [15] have both reported lung and brain metastases, and one case of gingival metastasis was recorded by Medina et al. [15] . In their opinion, surgical excision was necessary to improve the patient's quality of life. In our case, the appearance of gingival and pulmonary metastases during chemotherapy could have worsened the prognosis, but the patient survived more than 4 years after treatment. Again, this may have been due to the chemotherapeutic regimen, but further studies are required to confirm this.
Cardiac metastasis from primary uterine angiosarcoma has never before been reported. In the case we describe here, development of the lesion suggested an aggressive neoplasm, but this was not borne out by the 53 months of progression-free survival at the time of cardiac surgery. Surgery was decided upon because of the 4-year survival of the patient in an attempt to prevent fatal heart failure or sudden death by pulmonary embolization or acute valvular obstruction. In the literature, four cases of successful excision of intracavitary extension to the heart from recurrent low-grade endometrial stromal sarcomas have been documented [16] [17] [18] [19] , and the authors considered the surgical approach to be a viable option. Unfortunately, in our case, the patient died postoperatively of acute rightsided cardiac failure. This risk has to be weighed against the risk of sudden death in untreated cases.
Conclusion
Here, we present the longest progression-free survival of primary uterine sarcoma treated by total abdominal hysterectomy with bilateral salpingo-oophorectomy achieved to date. Adjuvant chemotherapy seems to offer some benefit in terms of overall survival, but further studies are needed to determine the optimal regimen. Pelvic radiotherapy does not appear to improve overall survival. Limited distant metastases may be surgically resected in selected cases in order to improve quality of life or to prevent sudden death in untreated patients [19] .
